WHAT IS CLAIMED IS : 



1. A system for repositioning teeth from an 
initial tooth arrangement to a final tooth arrangement, said 
system comprising a plurality of dental incremental position 
adjustment appliances including: 

a first appliance having a geometry selected to 
reposition the teeth from the initial tootfh arrangement to a 
first intermediate arrangement; 

one or more intermediate appliances having 
geometries selected to progressively reposition the teeth from 
the first intermediate arrangement to/successive intermediate 
arrangements; and 

a final appliance having af geometry selected to 
progressively reposition the teeth /from the last intermediate 
arrangement to the final tooth arrangement . 

2. A system as in crtAim 1, vfiterein^rfie appliances 
comprise polymeric shells haying/, cavit/e4 shaped to receive 
and resiliently reposition £ee£flr^ from one arrangement to a 
successive arrangement . 



3. A system as iA claim 2, wherein the tooth 
positions defined by the cavities in each successive appliance 
differ from those defined py the prior appliance by no more 
than 2 mm. 

4. A system /as in claim 1, comprising at least two 
intermediate appliances/ 

5. A system as in claim 4, comprising at least ten 
intermediate appliances . 



6. A system as in claim 5, comprising at least 
twenty- five intermediate appliances . 



28 

1 7. A method for repositioning teeth from an 

2 initial tooth arrangement to a final tooth arrangement, said 

3 method comprising: 

4 placing a first incremental position adjustment 

5 appliance in a patient's mouth, wherein the/ f irst appliance 

6 has a geometry selected to reposition the teeth from the 

7 initial tooth arrangement to a first intermediate arrangement; 

8 successively replacing one or more additional 

9 appliances, wherein the additional appliances have geometries 

10 selected to progressively reposition the teeth from the first 

11 intermediate arrangement to successive/intermediate 

12 arrangements; and 

13 placing a final appliance iiito the patient's mouth, 
^14 wherein the final appliance has a geometry selected to 

p!5 progressively reposition the teeth from the last intermediate 

J^16 arrangement to the final tooth arrangement . 



1 1 




j{ 1 8. A method as in clai/m 7, wherein the appliances 

y 2 comprise polymeric shells having cavities shaped to receive 

L 3 and re siliently reposition teeth/from one arrangement to a 

% 4 successive arrangement 

% 1 9. A method as in/^laim 8,jw^ere th^xtooth 

yy 2 positions defined by the cavlt/ies in /achf^mrCcessive appliance 

3 differ from those defined /by ythe priot^appliance by no more 

4 than 2 mm. 

1 10. A method in claim 7, wherein the 

2 successively placing step comprises placing at least two 

3 additional appliances prior to placing the final appliance, 

1 11. A method ate in claim 10, wherein the 

2 successively placing step comprises placing at least ten 

3 additional appliances. 

1 12 . A method as in claim 11, wherein the 

2 successively placing step comprises placing at least twenty- 

3 five additional appliafnces. 
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1 13 . A method as in claim 7, wherein the appliances 

2 are successively replaced at an interval in they/range from 

3 2 days to 2 0 days. / 

1 14. An improved method for repositioning teeth 

2 using appliances comprising polymeric shells/ having cavities 

3 shaped to receive and resiliently repositioA teeth to produce 

4 a final tooth arrangement, wherein the improvement comprises 

5 determining at the outset of treatment geometries for at least 

6 three appliances which are to be worn successively by a 

7 patient to reposition teeth from an init/ial tooth arrangement 

8 to the final tooth arrangement. / 

1 15. An improved method as An c^iry\ 14, ^w j^rein at 

2 least four geometries determined at /#fie put^et . 

1 16. An improved metho/S^sVin^Giaim 15, wherein at 

2 least ten geometries are determin4d at the outset . 

J 

1 17. An improved method as in claim 16, wherein at 

2 least twenty- five geometries are determined at the outset. 

1 18. An improved method as in claim 14, wherein the 

2 tooth positions defined by the cavities in each successive 

3 geometry differ from those /defined by the geometry by no more 

4 than 2 mm. / 

1 19. A method for producing a digital data set 

2 representing a final tooth arrangement, sa^d method 
3__^ comprising: / 

4/ providing an initial digital ydata set representing 

p an initial tooth arrangement; / 

6 presenting a visual image/based on the initial data 
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manipulating the visual image to, reposition 
individual teeth in the visual image; andf 

producing a final digital dat^ set representing the 
final tooth arrangement with repositioned teeth as observed in 
the image . 

^ iV^ 

2<k A method as in claim O^, wherein the step of 
providing'* a digital data set representing an initial tooth 
arrangement comprises scanning a three-dimensional model of a 
patient 1 s teeth . 

^ / F 

A method as in claam 20T, wherein the 
manipulating step comprises: / 

defining boundaries a^out at least some of the 
individual teeth; and 



moving at least some^ of the tooth boundaries 
relative to the other teeth in an image based on the digital 
data set . 




^h^f 22 * A met ^ od fon producing a plurality of digital 
data sets representing a sAries of discrete tooth arrangements 
progressing from an initial . to a final arrangement, said 
method comprising: 

providing a digital data set representing an initial 
tooth arrangement; 

providing a digital data set representing a final 
tooth arrangement ; 

producing a plurality of successive digital data 
sets based, on the provided digital data sets, wherein said 
plurality of digital data sets represent a series of 
successive tooth arr'/.gements progressing from the initial 
tooth arrangement to/ the final tooth arrangement. 

fp 2^. A me/hod as in claim ^2?, ^wherein the step of 
providing a digital data set representing an initial tooth 
arrangement comprises scanning a three-dimensional model of a 
patient ' s teeth . 
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24. A method as in claim 22, wherein the step of 
ding a digital data set representing a &inal tooth 
arrangement comprises : 

defining boundaries about at lea/t some of the 
individual teeth; and 

moving at least some of the to6th boundaries 
relative to the other teeth in an imag^f based on the digital 
data set to produce the final data set 

*s ^ 

2*5 . A method as in claim wherein the step of 

producing a plurality of successive/ digital data sets 
comprises determining positional differences between the 
initial data set and the final da£a set and interpolating said 
differences . 

-7 
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wherein the 



A method as in ^laim 
interpolating step comprises linear interpolation. 

^v. A method as i/j. claim 2J6, wherein the 
interpolating step comprise^ non- linear interpolation. 

I^C) A method a^ in claim ^^"^urther comprising 
defining one or more key /frames between the initial tooth 
arrangement anci final toj6th arrangement and interpolating 
between the key frames . 

29. A methoti for fabricating a plurality of dental 
incremental position Adjustment appliances, said method 
coprtprising : 

providing/a digital data set representing an initial 
tooth arrangement ; 

providir^j a digital data set representing a final 
tooth arrangement/ 

producing a plurality of successive digital data 
sets based on the provided digital data sets, wherein said 
plurality of digital data sets represent a series of 
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11 successive tooth arrangements progressing p£om the initial 



12 tooth arrangement to the final/tooth arrangement; and 

13 fabricating appli^fces based pn at least some of the 

14 produced digital data sets 

1 s > ] 

1 1/0 . A method as in claim ys, wherein the step of 

2 providing a digital data set representing an initial tooth 

3 arrangement comprises scanning a t/hree- dimensional model of a 

4 patient's teeth. 

1 -^HT A method as in cJ^im y£ , wherein the step of 

2 providing a digital data set representing a final tooth 

3 arrangement comprises: 

4 defining boundaries about at least some of the 

5 individual teeth; and 

6 moving at least, sortie of the tooth boundaries 

7 relative to the other teeth in an image based on the digital 

8 data set to produce the f ir/al data set . 

1 A method a/? in claim wherein the step of 

2 producing a plurality of; successive digital data sets 

3 comprises determining positional differences between the 

4 initial data set and ti/e final data set and interpolating said 

5 differences. 



; s&Z'. A method as in claim , wherein the 

2 interpolating step r/omprises linear interpolation. 

1 I ^4 • A rcufethod as in claim , wherein the 

2 interpolating stei6 comprises non- linear interpolation. 

1 A method as in claim j£ , further comprising 

2 defining one orr -nore key frames between the initial tooth 

3 arrangement and final tooth arrangement and interpolating 

4 between the k^.y frames. 
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^2t€. A method as in claim ^9/ wherein the 
fabricating step comprises: 

controlling a fabrication machine /based on the 
successive digital data sets to produce successive positive 
models of the successive tooth arrangements ; and 

producing the dental appliance as a negative of the 
positive model. 



f^} A method as in claim ^4 \ wherein the 

controlling step comprises: 

providing a volume of nonyhardened polymeric resin; 

and 

scanning a laser to selectively harden the resin in 
a shape based on the digital dat^ set to produce the positive 
model . 

prfT. A method as in claim 2^, wherein the producing 
step comprises modeling the appliance over the positive model. 

A method for fabricating a dental appliance, 
said method comprising: 

providing a digital data set representing a modified 
tooth arrangement for a patient; 

controlling a fabrication machine based on the 
digital data set to produce a positive model of the modified 
tooth arrangement ; and 

producing the Rental appliance as a negative of the 
positive model. 

A method as in claim #3 , wherein the 
controlling step comprises: 

providing $ volume of non-hardened polymeric resin; 

scanning a' laser to selectively harden the resin in 
a shape based on thp digital data set to produce the positive 
model . i 

ethod as in claim wherein the producing 

step comprises mo'lding the appliance over the positive model. 
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1 ^ ^5 . A method for fabricating a dental appliance, 

2 said method comprising: 

3 providing a first digital data set Representing a 

4 modified tooth arrangement for a patient; 

5 producing a second digital data s4t from the first 

6 data set, wherein the second data set represents a negative 
^ model of the modified tooth arrangement; and 

£ controlling a fabrication mac/iine based on the 

3 second digital data set to produce the, dental appliance. 

1 A method as in claim j%2 , wherein the 

2 controlling step comprises selectively hardening a non- 

3 hardened resin to produce the appliance and separating the 

4 appliance from the remaining liqi^/id resin. 

1 ^fit\ A method as in c/Laim 4<2 , wherein the appliance 

2 comprises a polymeric shell h^mg a cavity shaped to receive 

3 and resiliently reposition te£th from an initial tooth 

4 arrangement to the modified j£ooth arrangement. 
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